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SUPPLEMENTARY INFORMATION 

 

THERMODYNAMICS 

Zr-W-O system 

According to some recent studies carried out on a ZrB2 ceramic sintered with WSi2,
18 it has been 

ascertained by TEM analysis that the oxygen partial pressure (PO2) has a fundamental role in the nature of 

condensed phases that we find in the microstructure. To demonstrate that, we show in Fig. S1 the phase 

stability diagrams calculated by means of the commercial package HSC Chemistry v. 6.12 (Outokumpu 

research Oy, Pori, Finland). These maps are rather useful to define stability areas of condensed phases vs 

temperature and/or chemical potential for selected systems. Fig. S1 shows that at 1500°C W is stable for 

oxygen partial pressure below ~10-9atm, whilst above this value liquid WO3 is more favorable. This explains 

why W can survive in the form of nano-beads encased into the outermost ZrO2 grains.  

 

 

 

 

 

 

 

 

 

 

Fig. S1: Phase stability diagram of the W-O system as a function of oxygen partial pressure, PO2(g), and 
temperature (T). 
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